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^y^^^^ioTKttl^ixfcSmfficDy -yv?;* h^-Y 
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[»#JS5] iWfE|i?2cDjj&£§JKttT i 0 2 , Nb 
a O s % RhO, Cr 2 0» „ T a „ O s , S i C2r>£> 

ffi-T 5 4 y^Vy-^tLTt^-S^Sr 
W$Lk-fZ>mHV& 3 75Sfg#JS 5 ODf-f tt^ 1 o(c|E«fe 

©*fls*iMM(EU — ■ fm*. 50 
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J we»2<0lS*ffllt;::tsv*-<\ Mie^jSKffi 

(c^ L T&JSA* f>45p y KWSa*»j* $ fix 1 * Z> 
w £ *»* t+aiS** 3 JiS!it#Jl 6 <D^T ft*)* 1 o 

a*, y y^* k 5 -f y"Tn<om- WL&m&xsm ufc v— 
2>i»*3S 3 jbmn 7 ©vN-rtu** 1 o\zmm.(om.{tm 

j&Zfi, SpI=^^M»?)'>)i<itpi^7 
y KS^^ttji--5*T?^y^>^$tt-cy t-7^ 

^y^^^tctoTartu^^fcstbs^y y^ ^?-r 

<£>m$T&£ K> t>^#v^^i-5^«^t>/j:«^2 0JR 
$ v > -5 n t &<&m h i~ 518*3® 1 ^ ^ttfS* 

mtffmx *) t/h$v^ttS:*i-5l6l»tt*»e><e*IBl ©JBt 
[f»*il 1 1 ] HtriEM 2 rofitttVj&ttffittoJBCT*.]: 9 

[ft*il 1 2 ] H51ESI 2 COSKi Si, Z r . Nb, T 
i, Ni *»fe>3MtfHfe lo;d»t)&5&JSJlT-fc-5C:£& 
4«*£-*-5»*JS9*fcttBI#gil 1 ^I2««SI^¥ 

[ff*^l 3] mlfS^ 2 <Dl%\~X I n z G a i - z N (0 
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vis* b^-f ^iS«*5J:t/y h^^^WBKJUrt 

9 75^» 1 6 0>lvfft*» 1 o(CfS«^^>fb 

[38«<08¥*BI*RK] 30 
[0 0 0 1] 

[tt*±G>*(|ffl#»] **Wtt*fc**NMfr (A 1 x I 
n Y Gai _ x - y N, O^X, OSY. X + Y^l) 

[0 0 0 2] 

U—if^-^t IT, 0l|;tk£jpn. J. Appl. Phys. vol. 37 (198 

8) pp. L309-L312, Part2, No. cB, 15 March 199SCOXMIZ 40 

±(C, n-Al h Ga, - „ N (0 ^ k < 1 ) J; 9*5 
nM^V^ M, I n 0 . , Ga 0 . e Ni945^ 
7y?V5±M. n-Alo . , < Ga 0 . e 6 N/Ga 
N(0#lRJ:9 45ni^7s/Ki, n-GaN±54 50 
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5nS3t^ K®, I n 0 . 0 2 Ga 0 . 98 N/In 
o. i s Ga 0 . 8 s. N<fc 9*5#*fi^#F«atO?S 

ttS, p-AU. 2 G a 0 . 8 N <fc 9 *5 psa^ea 

N p-GaNi^^pIWKl, p-A 
1 o . i 4 G a o . se N/G a NcO^ilffiJ: 9 *5 p 

[0 0 0 3] Sfefd±|BXitt-Ctt, 3tO**S:S»*J:< 
KJiKdMtTS i o 2 ^^^jxfcH^jH^^So^t; 

[0 0 0 4] rc0SiO 2 Ht»««ibTO«l**r*ttf 

T Z r 0 2 . S i 0 2 ^SrffiV^TV^o 
[0 0 0 5] 

[0 0 0 6] 

[0 0 0 7] ( l ) HaftWfcS!JBllf*ffl«i:<g;Jffllff4s 
b ttT 4 5 r t ZftWi k-tZ mtto*mft ^ — If 

[0008] ( 2 ) n aift«¥*#i t 
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mmmmmzti. y v*j* hy^-^^hmtitc^mm 

[0 0 0 9] (3) nIItt^Ii:Mt^# 
fc«fc*Jifc$*U ipi^^^ bif ftij^b'>ft< irfc 

fctt, m&^m^(omtffmx y> t/h^v^ttss i 20 
[0010] ( 4 ) mmm 2 <Dmmmzm$i&mi$i<D 

[0 0 11] (5) miBSl2<0|6lftBt«T i 0 2 , N 

b 2 O s , RhO N Cr 2 0 3 x T a 2 O s . S i 

5>atfixfc 1 o-^fcs r t tip 30 

[0012] (6) mm^y^>^icx^xmm^th 

[0 0 13] (7) ttjg2 0*ft»KlC*5V^, R^jfi 

[0 0 14] (8) KWttlMtt0#a«aB£:Aft& 40 

u-if3t* s RflBSfc*5v^T«aLftv^*jc:, mtm^- 

[0015] ( 9 ) n £ttfctt*MI#JI £ 

F«:io?£ttJf £ , ^co±^/>ft< HpIW KJI 

tm^^^ti, Rps^v** hji^j^^/>ft< 1 1 
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soy ^JB^ssitf y 5/^^ b?>f ^ft'JB 

mtitz&nmm & <t tmttK«4t^#ii»s * *ft sffli 

[0 0 16] (10) nl»^l($li:#lif 
#F*3t t , *:0±\Z'pti: < ir p S#;tf K 

»b»¥i»i*:a» "b * 5 2? 2 0>flt# is tlX V > 5 r t * 

[0017] (id ffria O) ^fctt (i o) <o& 

ns-r s urn? fc s r t 4#m t -r s . 

[0018] (12) iiufES? 2 (Dmii Si. Zr, N 
b, Ti, N i jJ»P>Sff*t;fcloa»bfr$&M&T?*>5 

[0019] (13) mrfE^f 2 WSIf* I n z G a 
, - z N (0<Z<1) X-foZZtZftWlk-fZo 
[0 0 2 0] (14) Mm (9) ~ (13) ©p*.^ 

[0021] (15) 2 (om\^^x , mmM 

[0 0 2 2] (16) StlfE^ 2 ©ffi|{J:*3V>T, &>g$E 

mtem& z titztn^m 1 ©r i: m^<c s *t^^ e> 4 5 
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[o't)23] (-17) fine o) ~ (i 6) (Dmtm 

[0 0 2 4] r ©J;p/«e (1) ~ (17) <0«fiRKli-5 

l — ■ f 5 i i: ^Bjtl t ft o fc„ 

[0 0 2 5] 

[0 0 2 6] #3§0Jlf2Jy.Tro<fc 5t-t>Ift0J-rt 

•5. *^bj<^#^KI4, Il©At*$^i?lc, (S 

fc SttS l*l I- S fT^M & SS ft 5 r t -C^fig $ tiX V > 5 „ 30 

iz^-rx 5 y >^ h7-Y7°«5tt-r?>r ^T-^St 

l<DBKi^1-«t: 3tW*U^«i:5t<Da^^=SrK 

»^3t»ifeflB«ds *> 5 i o izM&L-tZ Z, t 
X\ *?SW©IWtt5FFPI;.!) s>://KZ)©fc>/j:v^ 

[0 0 2 7] HI l & MtWftizmw-t & b . 3t&JB#f4U* 
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[0 0 2 8] mz*&m<DMcfc#)t£mM<DBmZ'D\,^X 

3£-<5„ *^WttWT{c^i-HJte«oMl!S i ~ 3 i u * 

[0 0 2 9] El 2 ^m&T#J E! Mm(Dft&m<D± 

iittLTai«»««(DJB»f*J:Ot*:#v^||[*r*i- 

mM&, p ^j^-— ^vt mm, m 1 ^^^n^^ffixt^ 

[0 0 3 0] (*2^i#6»K : ^«tt^^i-^>^2^ 

II) **«te*5v^T, tfoai«Kffi« 

it) t*#v^^lSr^■j-5»2 0|6»Bt^:S^tTV^5. r 
^J: 5fc*2 0l6«a;SrKWSr it, H4lOTt±5 

tz&mtx^ yt<Dm$i^- KttSftsto^ft 9, y 

it5M-C, * 2 <D|felH!tO*fc5«*, !R2^l6«fcR 
«r*«i-5. roi5fc*20|6«KS:»«i-5rite 

JB2 0J»»R4:®iRi-5W«.Sra«^5^ |2(D«| 

[0 0 3 1] r^»2<^ite»Blf4«9^ff, T i 0 2 , N 
b 2 O s , RhO, Cr 2 0 3 > Ta 2 O s SO^S i C 
ftm-fhtl, ^n^W^TA 1 x I n y Ga 
i - x - y N (0^X N 0^Y, X + Y^l) «fc5fcJB 
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[0 0 3 2] $ fcjg 2 ^Jft»aSoRfftt, L < » 

5 0 0^-V^^ ho— *JJU:£ U ftt>»*U<ttl 5 
OOty^ho-M^J:, 5 0 00t>^hD-A 

t«i*L**ra*WR:lll^4*6r. 5 e 15 0 0 

(4 0 0 0ty^l:n^) , Ga N<DH#r^ri 5 2. 
5-Cfc5^fc^b, 'M<ttl 4 8 0ty^ho- 

9S 2 S 0 0 O^V;/;* hn^-^J:^ fc/h$< 20 

[0 0 3 3] Sg 2 ^>$fe^jai(D|Ii5ii»* L< tt 1 

f ^5 0 OtV^ hn-Ag(±T«t§i^, ^2 
<^lfelftBt^)JK»:ii 2 0 O^V^^, hn— J*SX±htil'££ 
v\ Sf2^ilfii»fflttti 5 o o*^^ hci— aj: 
V^3t**kttlLTU* 5^, j&mLtz??tfcpW<y Km 
a"CKJlX*ixSJ;5^*5, S9*XtW»ix5tSr«^$ '30 

2(D%&mm&2 0 0;tv^;* hn-Ay_bi:i-5- 
"SJffi-efcSo -^*2(D*ftiftBi(^TIfi1itSr2 0 0*lsjf 

[0 0 3 4] *fc*2^|ftfcB!tt, !)y^h7>f^ 

[0035] (mi tomm : mm&z^-fzm 1 © 

9 % ^Jx. tf A lxIn Y Ga,-x-vN(0 
^X, 0^Y, X + Y^l) iHSW^h^^ 
t LT, Z r 0 2 % S i 0 2 fc£***W r fe*L5. Z 50 
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[0 0 3 6] (x^fy^isy b^r/Jg 
h»«*»fed>4< Hpi^7^ K*36S«a-r5 4t?Jlf 

^pS»b«^a»#*«^6. pS^v^Mi* pi 

JI<£>y ys^* h9>f TTfSOKflESr 1 0 0*>?x hn- 
-fiiF^IS: t^T?#So £fel-#£L<f3:5 0 0 

[0 0 3 7] S&K^SBWlcifc^T. !Jy^h7^^ 

(R I E) , S/^tt^^-^tf— Axyfy^ (R i B 
E) , tW^nhnyi^^ (ECR) , -f^- 

[0039] £«bK:y hyotzfai — ifmits^ 

T-^°ttl«LT fc <fcv\ y h^^T'Srf-^ 
[0 0 4 0] *fc*^§^^fcv^Ty 

tt, 1 — 3 /zmkHJ§ffi-f5o y h7-f ZfCDtjg*!. 

fe5i^h7-f7 P (DM«{c:^^ 3 /i mWiitfc 
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[0 0 4 1] (pffij^jy Kttft) *3SW^*5V^T. p ffifl 
KWlttJB 2 ©BlJb, £ fcfcpM:*-— 5 ***«± 

*>oTt±v\ pfflO^jy K»K**&* 

[0 0 4 2] p ®U< y K1S0RIB'>4 <H5 0 0 10 
*±<fr;b;ft,S 0 *bK#*b<*42 0 0 0*^^ h 

»-AH±it6ri"C, p®«ffcto¥SH*Ji*ffiT?0> 

0 0 h D-M^± 1 15 ^ t HiSBfO^^ 

[0 0 4 3] f-fc, *»Wttte<©**o«tS£ LT, HI 

ay*-?* 5. *2oif4«»B-e*,5rt# 

8*-eSi{b«b*il|t*«r3i3/^>^i-«. ftitBfejuR** 

m£U:-C*>D, $ 6 L < 6 /z m — 8 /x mCDfiCfi 

T*fc£ 0 5 Mm£JLT»^5i:*©BBCaa{>aji*is*t < 30 
4 5, **** Lii?-C*BH»iai*jlBr W<4ot 

[0 0 4 4] S6K±Ey jy^ h?^^***^* 

*jfi8S«lfllcSriitfri:^4t), y ^:7^3§£Ojgi|g£ ft 
^ b ft 3 Hi ^fti^l^T' fc , KttsaSttlfe*** 

'So 

[0 0 4 5] r(75<t 5K«RSrR»tS- ttt, ±|BEI2 50 
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(*fe*rtt«T^*-Ma8*5«tVia9) £ffil^T^Lfc 

pMttftft¥«fWl*TSM«, nilfbfe^lS' 
» ffl $ * T n flij ^ — 5 ^ ^ flffi n fflj « a Sr fiS; - T S 

[0 0 4 6] *BP^O#fi*^#F«atOStt« 
<£>5 fc* #FJf teA lxInyGaj-x-YNCO^ 

x, o^y. x + y<i) *m^Z>izkts-?$cZ>&, 0 

4K(iI n Y G a , _ y N (0<Y<1) Srfflv^ar. 

[0047] £*xtv^ y s>:tVW44 2 

ifH«4t^c r tUS^SS^F^ b ft £ O 

#FJi©*&J*tC^# < 4 2 0 nmi!)*V^I 

T?»*rS»b4fc*»i*U— 1f*-T-ttI n p Ga, _ P 
N (0<p<l) ^feV^T, I n<^ffiAM:^^;%v^O 

4 2 0 nrnJ^TT^^i-^g^^^U-if^joVNT 
[0 0 4 8] *»Wte*5V^rJK2 0ilH:, !l 

[0 0 4 9] *3SKK::te^T, 

[0050] (mm<DMm 2 ) mzTF-rmmomm 2 
[0051] m2<Dmt Lxm^z&mk LxttmuM 

Sr^JR^bft**20BtiS1-*aJtt:-e, ^Jg^^ftS 
» 2 OBI^*»c:ii* % ^«^bftS»2to«Srg|[iRi-5 
(EI 4) 0 roj:5K:A«^fe45*2 0B4:*jS-t-5 
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[0 0 5 2] SJ2<B«£ LT&««rfflV^*g\ »*U 

K it l 5 o o t y ^ h d - ahi, 500 

-e#5 0 1 5 0 OtV^ hn-A^±i:t51ftfl 

o o o*y^ hp-AEHTttsr i-e, &JRa»&& 10 

[0 0 5 3] b^L**Sfo, SB20«i: LT^JS^&ft 

fc^JR^fe^^m2^iora^^*n^^K«, 

7^^iiJffi^^^^c^tt^*i-^mioig^^ y 20 

****** * s *fe^tt^r*i- a »3 <omtm& £ n^c t o 

iil^ p«^y K«ffi(75 3«S:3Sift8&^fe«ltbS^b 

flISrS i0 2 \ pffi!J^5/ K«fliSrRhO-C*)So **:p 
ffl^5/KHORhOlt NiiAu^MlSOO 
b*-^£t.T (0!lxJiN iSrio O^V^ b 

tSltmS, 40 

[0054] (xifco&tt 3 ) mc^-rmm^m 3 

fi, IMSo?KffiUc*5V^, m2(Dm&, 16*4 
[0 0 5 5] m2^aii LTJB^5¥3I#£: Ltli»8 
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Li^7&\ -tttj: 0 t>/h£ wo* K=¥-y <D 

[0 0 5 6] ^^{C^20Hir LTffiV^a¥*^0^^4 

^ai^vaf— ioJ(E*S0. leVSiO. 3 e V^Tt 
Mf&-fZ>^b&¥fWtt~fZ>o #Fi^ I n x Ga , - x 

N (0 <X^ 1) <£>^g\ fR2<D&fc I n z G a i - z 
N (0<Z< l^oX<Z) fc#9, iKi* I nSr^tffc 
(DkteV), I nG a N7£/£fl#<E> I n ttjgfi IMS 
if. I n ^ffi^^S^ 9 ^*^"V^ p^^O^^-^^^ n 

If^fct^>tl§ 0 L**LjM*&, I nG a NO I nCO 
^ir^bs -blSO. leVJLU_bO. 3eVitS-i* 

[0057] rjxb<o«-»S:3ifi:aiRbfflv^«ri:-e, 

(0 4) o i©<t5CIftW*^^^l2 0 
«*3W6i-S r^ia^ID ^S:*^**^- k a*"e# 

[0 0 5 8] ^20li: UT^ftSrfflV^S^ 
L^KJPi: Lttt, 2 0 OJr^P* b*— J*£U^ 2 0 

0 0^-V^ bn— Aj^Tiri-^wir-C, K*97fe*5<fctf 

zGa,- z N(0<Z<l) §rJBV^4&-frti:. 5 0 0 
itlstf* bn — A»_hl 5 0 O^-V^^ Fp- A^T£ 
i~5 0 5 0 0 h n-^JJJllttS: it, In 

GaN3SS»tf*&— 4JK»tf»filtSix, JR03t*3±t^*ix 

1 5 0 0^-V^^ ha-WttS-tts 12^11 

^SB^fctt^r ktz< s *<o±\zMi&1rZ>Wii&k<o!& 
Sr *, -r n i: ^ < P^ilX ^ * 5 t v > p Wi^^^m^t 

-So 

[0 0 5 9] S fciftft #i ?> * S I 2 



( 9 ) 
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F^^yj^i^y 5/V>* £ fife 

K±\zmzte&, tstizmikto^mm* & * a « 2 conn, 

*Ll^3JI<£>«/&i: Lttt, ^2(Dg^InGaN 20 
FJf O I n x Gai - x N (0 <X^ 1 ) ±9 K 
y^^^^J < , ^(Dl^O. 1 e V W 
0. 3 e V^T© I nG a N) , jS&9^£: S i 0 2 , p 
KtffiSrRhOT?fc5 0 *fcp«^y KlftOR 
hOll N i £ Au^^r 15 0 OJrlsJf* Y xj. — A 
i^T (#J;LfcfN i^rlO O^V^^ hn-A^Au?: 1 

4 0 0t^hn-A) ©Biff-cjBritfar. £T\ s 

raWfcJBtff*** *# < ft 4 fc v^ 5 *H4«r«jfe5 r .£ ft 
<> K«*^tta*ftB&Jfc»*t>* bt-it^crsr k 

2$"C#5 0 30 
[0 0 6 0] 4^T^HlS«ISr*i-^, V^^-efcft^ 

fci8£fc<£>-eteftv\ 

[0 0 6 1] 

[o o 6 2] in 2^13, mkyo^m&kmtezmnmfc 40 

lOllC, ^ry^rif. TV K— y*<DG a N<fc 9ft<5 
T«il0 2> Si K-/OGaN±8 45nl3y? 
^M103 N ?7v?P51km 1 0 4, 7>K-^A 

IGaN/Si K^OGaN©jBtlff^?)4Sni^ 

KI10 6, S i K^OInGaN^feJiSHilt 

g-TS r £ T% #fi4T-#F^flf«-r 5«f4S 10 7, 

Mg K^^OA 1 G a N^feftS pffll^-r 1 0 

8, 7yK-^OGaNJ:5ft5pS3t^ KS10 50 
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9, T> K-^OA 1 G a N/Mg K-7 P OG a N<0g 
♦S-^^bftS pl^ 7yKill0, Mg K-^©G a 

Ni^^pl^y^^ Mi l i^WS^as^ixfc« 

n> *fcps»b*^ar«cji3is. pI^7^kiho 

JgdcSttr*5 9. pffl»t«^*fr«»fflffi^5t>, !> 

fealSBtLTftSpSf^5:y KJf®ttiffi<£> 5 U b 
9^^fciSv^ % *3±tfyjy^h7>f^fllBWi*l 
o|ft«K3 0l3fts. Sfcy h7^ ^bRtttfcffi 

iS3 o 2j^/££ix-cv^o m^>x.napaift» 
«y ^^-r^ p ^Lftv^-cIS:^btlTv^4 0 $b 

s> ^ IS 2 0 1^ tf:p ffiij^-— ^ y ^ 2 0 1 ±*5 

xxim i, 12 <©tt»Bi±fc«: P ms<v k«« 202* 

5^^882 0 3, nttij^"— * *y?MM2 0 3Jttecfcl* 
*2(^jfe»l«-b^ttniffl^s/ KtS2 0 4#«tl1htlX 

[0 0 6 3] lit, &nM&lXte, mWLk LTlftfe 
fffttl^^HSil 0 1 SrJBVvO^aS, GaN 

ste ft ifomtto h ft ^ Srfflv^ttftv\ 

rrx% aasffiitttt, CE Rffi, Xtf 

g A 1 2 O, CO J: 5 ft^l^ttS®, S i C (6 H, 4 
H N 3C^r^tf) . ZnS, ZnO, G a A s N Si, 

RTfmm^mftkfe^mttzmtmmm^s mm 

Srffl v ^ 5 £ M^fb^f y <> a e> ft 5 TiteS ^^S^\fe B B B tt 

[0 0 6 4] Sffit LT N (0 0 0 1) Cffi^igtt 
77^7 (ig^Ci, RE, Affi) Oftil, S i C, Z 
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t 

nQ. X\f*ty (MgA 1 2 0< ) \ Ga As*?, ^it 

[0 0 6 5] (^2/77l) C^^r^ffii: 
VVJ* (TMG) s 7^-7 (NH 3 ) SrfflV\ Ga 

Ni?45^y 7rS (12^*1*) £ 2 o 0 AaUKffT? 10 

[0 0 6 6] (TiffiS 10 2) 7t«J**«x fift 
^lOSOt^LT, TMG. 7^-7^fflV\ TV 
K^-^G aNi!) fc£T±lSS 102^4/i mORff-ej* 

*v^raHEi UTfpffl-rso roi^c isss± 

[00 6 7] (nI^y^^Ml0 3) ftl^ 7^ 20 

{fc«l¥3l#£4E 1 OJb^ N 10 5 OttS i Sr 3 x l o 
1 8 /cm 3 K-yUcGaNi<D4Snl3^^ h 

[0 0 6 8] (^7^^KJhIl04) TMG. 
TMI (fy^^W^^^A) x T>^~T&m\ 
fflSSr 8 0 0°C(CUT I n 0 . 0 » G a 0 . , < t> 
**^75/^BSJhJil 0 4SrO. 1 5 /im^lgft^g 
£i±3 0 4*5, w^>^^y^BSJh*fi*ElSpItg-efe^ 0 

[0 0 6 9] (nS^7y KI10 5) jft^t, 1 0 5 30 
OttTMA ( h y ^/K7Vl^~£iO N TMG % T 
>*~7*m\ T> K-^A 1 o . i e G a o . e 4 

Srit&T, i*"^ V#;*§rgfEU Si^ixio 1 9 /c 
m 3 K— ^UfcnSG aN±9*5JiSr2 5 AOJUlff-e 

dcU <*jRJ¥l. 2 ju m^jg»^ i 5 45 n 7 y K 
Sl0 5^^g^it^ o 

[0 0 7 0] (nS3t^ KS 1 0 6) >^ V 

#*£lktf>, 1 0 5 0tT7yK^GaNJ;!)i5n 40 
fi*^ KJfl 0 6£0. 2/imO|»|[-ed»S*6 0 
rOn®3t^ KJ1 8 n Sr K-^Ltfcfi 

V\ 

[0 0 7 1 ] (fiH£Ji 107) fflft* 8 0 0 tfc 

LT. S i ^1 n 0 . o 5 Ga 0 . . s Ni9ft5 
»S«£l 0 0 AcDBtflC-CfiftftS-B:. Si^Tia-ifi£ 
T\ T^K-^I n 0 . 2 G a o . . Ni9 45#FS 
£4 0 A^)if-Cj«*S*5. ««« £ #FS i: S: 2 El 

ssicffl/i u m-enb 5 , mm. 3 8 0 a 

<£>#fi;&^-#F«ig (MQW) CD^ttif 1 0 7 



50 
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fcAv\ *«4fett#F«, ««JiP5*^K-^L-CfcA 
<, v^Ji**— Ifrfc: K— ^LTt«tv\ 4*5»SJiU:<& 

[0 0 7 2] (pffiJj^y^Jf 1 0 8) ffi^Srl 
0 5 0"CteJi*f % TMG, TMA, T>^-~7\ Cp 2 

Mg D^y^^i^w^^!)A) §rJHv\ p 
Kg 1 1 J: «9 t>^^ K3r-* tf± 
§l/\Mgl:lxl0 2fl /cm 3 K-^LfcpSAl 
o. 3 Ga 0 . 7 NiOiSpl^r^y/il 0 8 5:3 
0 0 AoBiff-CfiKfiS-frS. 

[0 0 7 3] (pIW KH 0 9) IV^Cp 2 M 
g, TMA£rit«\ 1 0 5 0°CC% /^K'firy^* 

/V^ap— }&Sp«** -/^Jf 1 0 <fc 9 fc/h*V\ TV K— T7" 
G a Ni9 45pIJt#^ KIl 0 9 Sr 0 . 2 ^m^SI 

[0 0 7 4] Z<D KSl 0 9i3, 

^S, piM^^S, p§^ Ym<n®mtz>mfrb 

/cm 3 bit*)* Mgtf* K— T/£;ftfcJi£45o 

[0 0 7 5] (pl^77 Kll 1 0) jggV>T, TMA 
SrSISU 1 0 5 0°CX*T> K— ^A 1 0 . ieGa 
o . 8 4 N±9 45S&2 5 A<Dmm'?!&M£ J &. 
TTMA^ittf), Cp 2 MgSrfltU Mg K-/G a N 
«fcD45Jl«:2 5 AojRJJ-CfiESS^ »9igL«Jl1- 
JSBSJJO. 6 /zm6Djg1£^Jl<k 943 p®^ 
7y KSl 1 0*J5Efi^5„ pS^ 9 y KJitt*4< 

h Sv\ ^5yKlno A 1 4r*S-if»fc4fc¥aj# 

i?^L<f^Al x Ga, - x N (0<X<1) Sr^ 

G a Ni: A 1 G a ^S Lfcgtt^tiSttSo P 
M^?^ KSl 1 0SrJ8»-7-«iSii-5r i^ioT % 
KliftOA 1 ^i H e B lt^±tf 5^ fc*-C#*0 

4v^t O J: D t>^4< 4^^>"C, ■Va— Ktf>38£fci£< 
[0 0 7 6] (pM^y^^Min)ftt^ io 

5 0X:X\ pI^7^K|l 10O±l:, Mgiixi 
0 2 0 /cm 3 K-^UcplGaNi!)45pi3y 



\9 

hgf* InxAlyGaj-x-vNCO 
^X, O^Y, X + Y^l) tMt^It^T^, » 
£ L< ttMg £r K— ^LtG a N tt *UJ, P Sg2 0 
1 LV^- 5 sx^S5«3ftS#fens. ^v^ 7 ^ 

hS 1 1 1 f*®l^J&i-5JiT*fcS<DT% 1X10 

1 7 /cm 3 eA±oi*i^ir yr»«ii-sri:*sfl*L, 

V\ 1 X 1 O 1 7 /cm 3 «fc 19 4>ffiV^«ffi£#* 

bB^jftfiKSrG a Nif^ i, L 

[0077] Bii^ipiatiftft^M^f^^ 

#^Mo»Bl:Si02 <fc9ft5«S«*^fcLT, 

R I E (R^tt^^-^^^^-V^) SrfflV^S i C 1 4 # 
fc-f^ nl^V^^ hill 0 3<£>3lIg£StfcB£-£5 0 

r <t 5 K ft {Oft ^<^7f^m^ »«s 

it usio 2 *s*3i"e*>s 0 

[0 0 7 8] h7-f^oy >^ h5-<:/3>ifi 

»*r»ri«-**ttfcov^TKWi-a. *i\ 12 5 (a) 20 
tc^-r J: 5 p Mftik4*¥*#Jl 4 0 1 <dM±JS(D p 

D££jBl- i <9 , S i Kit* (±i LT, S i 0 2 ) <fc 9 
ft*JBl<E>{SSMl4 0 2*0. 5|*mOl»t»*Lt 

tf\ 7* h h± 0 3SrSJ(5 2<D4Rfl|Bl4 0 3 4:, * 

CTx:tfs iSKM* (s i o 2 Sr-^tp) , 30 

©fcfe^yW^LTSKPL^t^tttti: Lt, Si^ 

[0079] m 5 ( b ) (c/^tJ: 5 mis 2 cot^ai 
R4 0 3jm rie (s^-f *>=y i ?i<'?) m 

SfCct^, CF< ^SrfflV\ B2 0^9I14 0 3 

IT, StFfa^ 1 C0^S^4 0 2 t^^i^L 40 

[0 0 8 0] ; e^)ix^fy^iT«U7t h Uv? 

h7^7 P tl2/im^KDSai4 0 2*S»dc"C* 

-So 

[0 0 8 1] £<b^, is (c) l^^ti 5 ^h7 

^^*KO«»S4 0 2«J*ft % Sfl[RIEti5 

S i c 1 4 tf^SrJB^T, p^>^ hJi, iJ^^p 
I^5yKI, pS!3t^ KJSSr^iy^^^L-C, pi 
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[0 0 8 2] £ <bfc. 12 5 (d) lc*t i 5 Ds/v 1 
9ft5«f3<o«BIIBt4 0 4Sr?!5«i-5 D &3 0{!KflMtt 

[0 0 8 3] l3^ft3f4 0 4eMi> 
^^"^^iHlftif^PVDSM^aiU 12 5 (e) fc 
^±5^ Z rttibtt (£i LTZ r 0 2 ) £ 9 ft 5 
»l£>j!feSI«4 0 5^ SI 1 4 0 2<^_bt, ^ 

y^^^fci 9ffim£ft*:p3!3te#>1' KJi(D_L (!) 

* h 7 >f i> *3<O«»«4 0 4±t 

o. 5 AimoBlfl[-ejl3ttLrjgfl8;i-5 0 . 

[0 0 8 4] ^^T% IBlO|ft»Bt4 0 5<0*t»4:UT 
ttS i O z W^^tt^ ffiKliZrO, . Ta 2 O 

^ltlTSi0 2 J: 19 t>36*ft 9 ft* 

te4»£ft9fc<vM0-t\ »ik«i»»iR©iteattic*r-r5 

^bfciiufB^Sf^P VD N CVDI^t^M^ BN, 

sic, a 1 Njas i mtmx hmmm^Mi^rmm 

^R^4*^"bTV^*fc^, 125 (e) i-x^i-J: 

S^»J*LT^i-Sir, y ^ h*^j£^J:9. »1© 
«Blflt4 0 2©*Sr|»*'f Si:. 12 5 (f) Jc^-Ti 5 
ft. ¥ffit;i»LTRffi&5*9— ftSE 1 (ommMA 0 5 *?F$ 

[0 0 8 5] I l^Sl4 0 5?fm r>3i— /n*6 
0 O^TitftSOfS-rSo :©±5l:s i 0 2 smcDttftZ 

m 1 ^*fe^Kt Lt^tfc^ 1 <D$&mmj&m& 
\z y 300m, »tL<^4oot6i±, mtm* 

i»flE05>#paAeiT (120 or) T«lt5:^: 
J: 9, ^ 1 OlftUI^JII 1 OfiWRottintM- (7^ 

tt) k#lt»«uk:< < ft9, ^^xm^ip^sri 

[0 0 8 6] ft^, l>^-^Sr7y»teafltU !2 5 
(f) {CTjk-TXo^, »l^)«aK4 0 2S:!)7h*7 
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to 0 8 7] m^m6 (a) pl^y^ 

^(Dvm^>? # hJB£>*ffilCN i /Aui 9 45 pfll 
S4 0 6«t^ flLptS4 0 6f4l00^m© 

J3I4 0 5©Jbt*oT»*ti. *10|ft»«^a % 
K^ft£^£:nl=i MlO 3 0*ItttT i 

/A 1 J:545nfl(t-S y^tS2 0 3*:* h^-Y^ 

fc¥fr4*rtj-e»j*M-a. io 

[0 0 8 8] ftfcB 6 ( b ) o (C. 3 

flU0 4«rl**U pSl{btt¥«M»l|llS«S. 
[0 0 8 9] m^me (c) l^-TJ; pffiij^-^ 

[0 0 9 0]$4OftM4 0 7eMi, £j>-^«r 

^^y^§S«*4fOPVD«ltK*iSU B6 (d) fc: 
^1-±5tc> T i o 2 <t^^l2^i§4 0 8^ 

m^mmi^x) i^ml, *&fc:is6 ( e ) ^-r<t 

[0 0 9 1 ] gcIC, p x nlllCNi-Ti-Au 
(1 0 0 0 A- 1 0 0 0 A- 8 0 0 0 A) i945pfll 
K1S2 0 2&&XfnW'*y K«*2 0 4 Sr-ttL-p 

[0 0 9 2] J£UK£>£ n««ii: p Wffii: SrJK 

ttfciSMU «HB ( (li-oo) ®, 

OftfiglKSiOj tTi0 2 i5 45Rtt*#IK 

TH 2 fc*t i 5 ft i tS. 4*i<oi*(0* 

[0 0 9 3] IfiH-T-Srt— h v-v^tcSSfiU 

fit?u-if«fiSrR*fci:r?K l»f 4 0 0 — 4 2 40 
Onm, Mt#V>tMS2. 9kA/cm 2 m> 

fc. SbtHi 0 tt* jlJtffil Jt«« l i07k¥«^e- 
fcfra>5«k5te\ ^2 0|felge^ttrit\ St) 

[0 0 9 4] H3f4*38WOte«©SatWc 50 
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[0 0 9 5] [SI 3 Idtt, HJStfd 1 irl^HflcSS^ttfca 

p att^tt^ttfHi^. p mstm ks 109 ^stti 

Itfc^piW KIl 0 9 Sr. $l(Diiig3 0 1 

^fegs^^fc^4fi^ev^-c, niw ksi o 6^nm 

5li 3 o i & P ®Mikfe¥*ftii^mffi^ o 

^fc»j^UT45pS3t^ K«»tHffi<D5*>y 

s*u £fcy y ^ h9>r^b«*tfc<fc^ -rftfr^ 
y h7-Y^«flB^ba«itbT45pM3te^ ks 

KJi»Wffi^|ft|fcttSr*ri-sJB2 0«3 0 2 3&s?g^SJx 

[0096] ^-ry hv^^SrJK^i-ss-cttH 

m> y h9^^0ffilJffi<0*T*|536»feOlBli*«7 /z 

m <£ 9 rtflflSr^* h I/^ it^Z r 0 2 T^** 
U 7 ix mi nS3fe^ Kl^iB^lfflt 

[0 0 9 7] HJfe^Jl tP^td, p^iJ^-^ 

y^Wfi, nftij^"— 5: y^ti, T i 0 2 J:9 4S*2 

z>* ^<Dk%M2<Dmmmi'±pmyttf4 Kmus^& 

[0 0 9 8] £Lh<£>J; 5«-LT, nlgtplg^^f 
^L/c[>x-/N^f-7T^7Sfi^»SLt 7 0 m 

b^-*fc»«L, f»N)9 ((11-0 0)®, t^JI 

O*fiSffiCSi0 2 kTiOz «t 9 ft5Rttf*:#«JR 

TlS3t^i-J:5 4u—1f*^'i:i-5o 4*5^:^^* 
S«Stt8 0 0 n mT'foo/Co 
[0 0 9 9] 1f*-¥-Srk— h ^^^KiU 

»TU-1f»aS:«*fci:r:*, ^»*4 0 0-4 2 

Onm, 3BSL#V^jBE45a[2. 9kA/cm 2 ^Cjol/^ 
Sl^e- KT?(Z)ajail«fc3B«Sr* Lfe 0 Jkfc F F P 
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[0 10 0] [tkttftll] ^SSrffigLfcfeir, m7(D 

^tt. 00~420nm N ^JI L£ VMBmtffc 10 

M2. 9kA/cm 2 m^M^-KTilt 
1t&^ K©FFPtt!l s/^J84t5tO 

[0101] 3] g| 8 tt*38K<OffeoH16ffi|^ 

[0 10 2] H8K1B, Ift«)*»fttI*5MSfi 

5 0 1 ±fc\ /^;77l> T> K-^OG a N «t 9 fc5 
T±fiJl5 0 2, Si K-^OGaNi545nl3^ 20 
^M5 0 3, * 9 yfVSJkM 5 0 4 N 7>K-^A 
1 G a N/S i K-^OG a NOjgft«^4§nS^ 
7^KI5 0 5 % 7yK^GaN±9 45nI*#>f 
KS5 0 6, Si K-^WI nGaN^bftSRMlt 
T> K— -?(D I n G a NJ: V) ft 5 #FJ1 k & gft 9 a£ \J 

■t5:it, Mt^FI:K«Sttl5 0 7, 

Mg K-^OA 1 G a N^b/^pi^ 5 0 

8, 7> K-^OG a N i 9 45 plJt^ KI 5 0 

9, TZsY—Zf<OK 1 G a N/Mg K^^G a Ntf); 
t&«^4^)pl^ 7S/KI5 10, Mg K-/OG a 30 

NJ:5i5pl3y^^M5i l iWEfc«Ji£;Kfc« 

yi** h 9^ ^ bffiftfc&gj£^ 2 (Dflg 7 0 2itt 

1 ^M^tlT^§ 0 40 
[0 10 3] *f ^4r«j«i-5 4-C«:^ 

[0 10 4] o#1:i)x^^^^y^iii:Ati, * 
[0 10 5] £ ^fc^^y ^gfi^t^P V 50 



( 13 ) 4#r?B2 002-237661 

24 

D»«fc:»aSU ZrS« (iilTZrOa) <fc 9 
45lft»ttS:*i-5*l<0«7 0 IS:, 1 1 (^rif • 

2oji±tc:o. 5 vmcofgmxmm^Tffititi-Zo 

[oio6] iiogMt> ^xw^eootti 

^-SrftS. 4*5r<O^F<7)*SSSfitt8 O 0 /i m-efco 
fc. 

[0 10 7] ~<DU— •jfH^tt— hi/V^fcRHU 
Onm, ^Sl#V^SM2. 9kA/cm 2 fcjSV^ 

U8t\z&&x\ r*^<? btkiz. *3*3j:^ i . 8-efeo 

[0108] C^JS^J 4] i8 fi*J6«!l 3 T% SI 2 <7>H 

i: ItMON b £r/BV>3 t # <£> if 
PJ-TSo H1M4 lig 2 (^Kt Lt^*0 I n G a N 
[0 10 9] Si* y b7-f7 P W^t5St^H 

asm ftfc, pasft»*i# 

i^/c^4Stc:*5V^T, SB2 <DR^fifPS^B^v^•r?KJB^S;■r*o 

gV^MOVPEiffl nGaN£7 5 0^>-^^ h 



[0 110] r)x-/N^^^^/^gf^^pV 

DSBfcfflaSU Zri« ($^LTZr0 2 ) X Y) 
[0 111] ^l©fl|4 0 5fM> [)x^^6 0 0 

[0 112] rcou— If^Srb- hv/^^idffiHBL, 

a-CU— If i r 5, ^Sft4 0 0-4 2 

Onm, »«L#V^«aEflS*2. 9 k A/ c m 2 tc:feV^ 



» • 



xm— \*x*com&&WL3£m&7F ffp 

fc 0 $ b f-0 l 2 te#HJfe#J t l t ^tK^HI^— 
KtJ:*3tt5FFPSrlti«UfcteO"Cfc5^ % rh^at 
t>fe*>5J:5te:, l2 0ltLtfft^i^inG 

[01 13] mi&m 5] i9 tt*3BW^f&^Hlfi0yfc 10 

***** if *^©«a«r«i-«attftWfBBia-e*> D * 

[0114] a 9 mm^m&tmtezmnmiR 

5 0 1 ±1^, /<y7r^ 7yK-^GaNi?45 
TJfeJf5 0 2. Si K-^GaN±!)Wnl3^ 

^ M5 0 3, ^ ^ ^^isSihS 5 o 4 N ryK-y<oA 

1 GaN/S i K— a N«Wfc4§nI^ 
7^KI5 0 5, ryK-^GaNi'^^nlW 

KI5 0 6, Si K-^InGaN^bi5HiSt 20 
TV K-^CO I nG a N ± 9 ft S#FJi i Sr»9 3SUBf 

■tiri-e, #Itf #Fti*t 5Stt* 5 0 7, 

Mg K-T'OA 1 G a N*>£>ft6 p^ij^^ ^ 5 0 

8, 7^ K^-^G a Ni 5 45 pIW Kl 5 0 

9, TV K— 1 G a N/Mg K— 7 P OG a hlCOB. 
^^e>^5pl^7'7 K15 10, Mg K-/OG a 
Net 9 WpSa^^ bit 5 1 1 *5>Hld««£jh,fc« 
JB«3fttftoT*59 % nl^y^ni5 0 3«^ 
*U *fcpfflJiibflfc*St#JI*^ pI^7^Ki5 10 
*S«taf 5*T?3iS/^>^*ixT, ys/^h7^^ 30 

5*1 <£>J5l7 Olt LTZ r O z *^/& £ *VT *5 9 , * 

2 <om±& ± tfiSKff«o#«SS tufts ffly® tt 
^ioK7 o l iSft5^tt^*i-5*3cojgi7 0 3 
tits i o 2 ^W^ttx^§ 0 

[0 115] r<E»i — - tfSU-^Srt— h^v^CSfU 

Onm, #jRL#VMt»Hlfe*2. 9 k A/ c m 2 ^^1*3V^ 

fee £<bKl*2(E>flgt LT&JS<E>Nb SrJBjaLfcr. t 
[0116] [JUSW 6 ] 6 tt* 2 ©Rt IT I 
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9T^ft^t|^i:t'feSo ft*3, ^Ot^InGa 

[0 117] z<du— Hfju^t— hv>*telStltU 
ift-cu— if HSS:»Wct^ 5, ^{ISl4 0 0-4 2 

Onm, 38SL#V>««lEffiaP2. 9kA/cra a lC*3^ 
T^-^^e- KT^ifiaaM^/Tlt #U£F F P 
£r»J5feLfc£ tK^P*^— Ktt, tt(ft«lte»SlRl 

fc e S tf 2 7 0 2 t LtSfttt^ilftO I n G 
[0 1 18] 

^V^ry s/v?* h7^r^*^«ltL*:ffi»c:*5V>T, 

:fc±htf»hJte«:«*J>£i§\ F F P U y ~7)V<D<D h ft 

i^*ffc»¥i*# if »^ r £ *ST-# 5 0 
[01] «{k«**#:u— !fift^o3li8[KfR«cS:*i-« 

[@3] ^^m<o^<Dnm(Dmm\^^itm^MW^ 

[15] **0«IBK«*«[3S*«fe«rR«i- 
[El 6] ||*(Z)»lBfc«s«it*ifcS:»Wi- 

[E7] Jt««t LTfflv^fc^le*©*^t^b^a^#:u---^f 

[0 10] *JBW<&*160!ll »C#4^ki»2)£2»#:i — if 

£ JtRfcl 1 t07X¥a^e— Klc*5ft5FFPSrJtfe 
IfcHk 

* j y-tJ*»0!li tOzkWSt^e— KfcfettSFFPSrJfcfe 

[012] *«W^^J£^|4^«5*{k«i^#i — if 

SB^f-ttkttffill t<07MP«^E~ K{c*5CJ5FFPSrlt« 
Lfc0 o 
[^^IftP^] 

i o i N s o i • • . mmmm. 
102, 5 0 2- • - rmm. 
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103, 


5 0 3 


10 4, 


5 0 4 


10 5, 


5 0 5 


10 6, 


5 0 6 


10 7, 


5 0 7 


10 8, 


5 0 8 


10 9, 


5 0 9 


110, 


5 10 


111, 


5 11 


2 0 1, 


4 0 6, 


2 0 2, 


6 0 2 


2 0 3, 


6 0 3 
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9 v v ^ESitg, 
nS^ 7 y y KJf , 

nmytxj KJi, 

pSW K 
pl^ 9 ^ K 

1 • • ■ p$A$~— X y 2 



10 



2 0 4 

3 0 1 

3 0 2 

4 0 1 
4 0 2 
4 0 3 
4 0 4 
4 0 7 
7 0 2 
7 0 3 
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6 0 4- • • nW'<v KH4l> 
405, 7 0 1 - - Si (DlfeMkm 
1COH) , 

408" • m 2 (ommm {mz<om) . 

• • pfiM^fti, 

• • m i o^sbi. 
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